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Checkpoint Task
Proportions
Instructions and answers for teachers
These instructions cover the student activity section which can be found on page 15. This Checkpoint Task should be used in conjunction with the KS3–4 Mathematics Transition Guide: Proportions, which supports OCR GCSE (9–1) Mathematics.

When distributing the activity section to the students either as a printed copy or as a Word file you will need to remove the teacher instructions section.
Task 1 (Basic): Supersaver Sid
Aim:

To assess basic understanding of proportion in a numerical, problem solving context, including the use of compound measure in the form of best buys.

This activity is appropriate for higher-achieving students at KS3 or Foundation tier students at KS4.

The mathematics covered in this activity:

Solving problems involving direct proportion.
Converting metric units.
Multiplying/dividing.
Interpreting a calculator display.
Rounding to nearest penny/pound to pence conversion.
Best buys (unit pricing).
Calculating inverse proportion.
Activity guidance:

This investigative activity may be given to small groups, pairs or to students individually. 

Less structure than is currently given would encourage more problem solving and independent thinking. With a stronger group of students for example, question 2 could be removed and question 3 could be asked immediately after the list of supermarket options.

With a weaker group where unstructured problem solving may be an issue, more prompts could be introduced in the worksheet itself; this would move the focus of the task increasingly away from problem solving into understanding basic proportion work. Learners' strengths and needs should be considered.
Suggested questions:

· What do you know?

· What do you need to find out?

· What would be a good way to work that out?

· Are you being systematic in how you are working?

· Are you keeping track of what you are doing?

· Where is your evidence for that decision?

· Can you justify that choice?

· What maths do you think is needed here?

· What conclusion can you draw from your findings?

Supersaver Sid is making snacks for a group of 10 people.

He wants to do this as cheaply as possible.

One of his snacks is a salsa dip.

His recipe only serves 4 people.

1. Here is his recipe.
	(Serves 4)
	Salsa Dip
	(Serves 10)

	250 g
	Fresh tomatoes
	625 g

	1
	Onion
	2.5

	3
	Chillies
	7.5

	80 g
	Fresh coriander (chopped)
	200 g

	
	Salt and lime juice to taste
	


Complete the table to show how much of each ingredient Sid needs to make enough dip to serve 10 people. You can assume that he has enough salt and lime juice at home already.

Sid goes shopping to buy his ingredients.
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Here are the options Sid has at his local supermarket.
2. List the items Sid should buy from his supermarket.
[image: image6.wmf]1

3

Justify your choices.

3. Work out the cheapest cost per person of Sid’s dip.
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4. Sid thinks it will take him 6 hours to prepare his snacks.
He decides to ask two friends to help him.
If they all work at the same rate, how long should it take to prepare Sid’s snacks?
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Activity 2 (Explore): What’s the Risk?

Figures obtained using risk factors from this website: http://pmj.bmj.com/content/85/1004/316/T2.expansion.html
Aim:

To assess basic understanding of proportion as either a fraction or ratio. It assesses whether or not students have fully grasped the importance of proportion when making comparisons.

This task would be appropriate for higher-achieving students at KS3 or Foundation tier students at KS4.
The mathematics covered in this activity:
Rounding to 1 significant figure.
Understanding probability or likelihood as a proportion.
Problem solving with proportion.
Using proportions for comparison.
Activity guidance:

This activity connects proportion with likelihood or risk.

The activity could be simplified by taking out the need for rounding in question 1 and simply giving the rounded figures instead. The wording of question 5 could be more directed, in that students could be told that the headline was not correct and then be asked to explain why it was not correct.

The activity could be made more challenging by giving the risk factor as a third column.

This could be made more challenging again by giving one risk factor and asking for the number of participants per million. If standard form had already been covered as a topic, the risk factor could be given in standard form. A question could also be included that considered how many times greater the likelihood of fatality is by undertaking one sport rather than another.

Question 5 is quite challenging for Key Stage 3, but is a logical extension of comparing pie charts for example, and leads very neatly into Key Stage 4.
Suggested questions:

· What do you know?

· What do you need to find out?

· What would be a good way to work that out?

· How do we represent things we do not know in maths?

· Can you link this work with other work you have done comparing data sets?

· Are there any words you are unsure of? 

· Can you rephrase the question so that you understand what is being asked more easily?

· What working out do you think you should show?

· What conclusion can you make, and how will you explain that?
It is thought that the likely number of fatalities in every one million participants in certain sports is as given in the table below.
	Sport
	Likely number of fatalities in one million
	Likely number of fatalities in one million to 1 significant figure

	Parachuting
	1754
	2000

	Mountain climbing
	5988
	6000

	Boxing
	455
	500


1. Complete the table above.
Use your answer from question 1 to answer questions 2, 3 and 4.
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Find an approximation for the risk of a fatality when mountain climbing.
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Out of approximately how many boxers would you expect one fatality?
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If 1000 people take part in parachuting, how many fatalities might you expect?

5. In a particular year, there were 6 fatalities involving sportsmen taking part in sport A and 70 fatalities involving sportsmen taking part in sport B.
A newspaper reports:
Sport B is more dangerous than sport A
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Is this correct? Explain your answer.

Activity 3 (Challenge): Finding Factors

Aim:

To reinforce the proportion equation 
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 and to start to relate the constant of proportionality with the gradient of a graph in order to consider variation at the next stage.
This task would be appropriate for higher-achieving students at KS3 or students at KS4.

The mathematics covered in this activity:

Applying similarity to derive results about angles and sides.
Using standard conventions for labelling the angles of a triangle.
Using direct proportion to find unknowns.
Solving equations involving rational functions.
Using the properties of an isosceles triangle.
Using known results to obtain simple proofs.
Using and interpreting conversion graphs and factors.
Finding the gradient of a straight line/interpreting the equation of a straight line.
Activity guidance:

The activity could be made less challenging by introducing more structure to Part 1.

It is intended that a more able group of students would tackle this activity and that the gradient of a straight line will be prior knowledge. However, the activity could be modified to include the definition of the gradient of a straight line in Part 2, if the gradient had not yet been covered; the activity could then be used as a differentiation opportunity.

Using and interpreting conversion graphs is an excellent way to lead students towards making the connections between direct variation in graphical and algebraic forms.

If this is used as a group activity, it may be useful to change the triangles in Part 1 and the conversion graph in Part 2 so that each group are working on a different challenge. If the groups were then to present their findings, they would be different and the purpose of the task would be greatly reinforced.

Suggested questions:

· What do you know?

· What do you need to find out?

· What would be a good way to work that out?

· How do we represent things we do not know in maths?

· What methods do you know that you might use?

· What do you think you might try next?
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In this activity, you will be interpreting/using the scale factor connecting two similar shapes or the conversion factor connecting two quantities from a graph.
Part 1

Triangle ABC is similar to triangle PQR.
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Calculate the value of r.
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Work out the value of x.
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Angle ACB is 56.25°. Prove that angle PQR is 67.5°.

Part 2
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Here is a conversion graph which can be used to change pounds (£) to euros (€).

Use this graph to answer these questions.
1. Complete these statements.
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£5   = € 
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£10 = € 
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£1   = €
2. An equation for E in terms of P is E = kP, where E represents the number of euros and P represents the number of pounds.
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What is the value of k?

3. [image: image22.wmf]4
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Using the graph or your equation, write down the gradient of the line.
4. Complete this statement.
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E is


 proportional to P because 
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Activity 4 (Extend): Keeping it in Proportion

Aim:

Part 1 should encourage students to solve problems using efficient, algebraic methods rather than trial and improvement methods.
Both parts give students the opportunity to practice presenting their work in a logical manner.

This activity is very challenging at this level and will be beyond the level of most students at KS3.
The mathematics covered in this activity:

Using compound units such as speed.
Modelling situations by translating them into algebraic expressions.
Manipulating algebraic expressions to maintain equivalence.
Solving linear equations that require rearranging.
Working with coordinates in all four quadrants.
Interpreting mathematical relationships both algebraically and graphically.
Activity guidance

Be aware that students may attempt to solve Part 1 using a trial and improvement technique. This is to be discouraged as it is not an efficient method of solution in this case.

Students traditionally find forming equations to be a challenge. They should be reminded that evidence of their method should be given. This is a good opportunity to remind students that algebraic solutions are generally more efficient for this type of problem. 

Part 2 provides the opportunity for students to make the connections between inverse variation in graphical and algebraic forms. It is quite a stretch at KS3 and is perhaps more a KS4 activity, but more able students should make progress with it.

The distinction between an unknown and a variable can be made when evaluating the solutions to these parts.

Again, the task can be carried out in small groups or by individuals.

Suggested questions:

· What topic is being addressed by this question?

· What do you know?

· What do you need to find out?

· What would be a good way to work that out?

· Is your method efficient?

· How do we represent things we do not know in maths?

· What have you tried so far?

· What do you think you might try next?

· What do you think a relationship implies?

Part 1

A car travels 150 miles in the same amount of time that it takes a lorry to travel 125 miles.
The speed of the car is 10 mph more than the speed of the lorry.
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What is the speed of the lorry?

Part 2
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This diagram shows part of the graph of two related variables, y and x, for values of x between 1 and 10.
1. Use the graph to complete the table of values.

	y
	1
	2
	4
	5
	10

	x
	10
	5
	2.5
	2
	1
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Investigate the relationship between x and y.
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Checkpoint Task
Proportions
Student Activity
Activity 1 (Basic): Supersaver Sid

Supersaver Sid is making snacks for a group of 10 people.

He wants to do this as cheaply as possible.

One of his snacks is a salsa dip.

His recipe only serves 4 people.

1. Here is his recipe.

	(Serves 4)
	Salsa Dip
	(Serves 10)

	250 g
	Fresh tomatoes
	

	1
	Onion
	

	3
	Chillies
	

	80 g
	Fresh coriander (chopped)
	

	
	Salt and lime juice to taste
	


Complete the table to show how much of each ingredient Sid needs to make enough dip to serve 10 people. You can assume that he has enough salt and lime juice at home already.

Sid goes shopping to buy his ingredients.
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Here are the options Sid has at his local supermarket.
2. List the items Sid should buy from his supermarket.
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Justify your choices.
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Work out the cheapest cost per person of Sid’s dip.

4. Sid thinks it will take him 6 hours to prepare his snacks.
He decides to ask two friends to help him.
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If they all work at the same rate, how long should it take to prepare Sid’s snacks?
Activity 2 (Explore): What’s the Risk?

It is thought that the likely number of fatalities in every one million participants in certain sports is as given in the table below.
	Sport
	Likely number of fatalities in one million
	Likely number of fatalities in one million to 1 significant figure

	Parachuting
	1754
	

	Mountain climbing
	5988
	

	Boxing
	455
	


1. Complete the table above.
Use your answer from question 1 to answer questions 2, 3 and 4.
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Find an approximation for the risk of a fatality when mountain climbing.
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Out of approximately how many boxers would you expect one fatality?

4. If 1000 people take part in parachuting, how many fatalities might you expect?

5. In a particular year, there were 6 fatalities involving sportsmen taking part in sport A and 70 fatalities involving sportsmen taking part in sport B.
A newspaper reports:
Sport B is more dangerous than sport A
Is this correct? Explain your answer.

Activity 3 (Challenge): Finding Factors
In this activity, you will be interpreting/using the scale factor connecting two similar shapes or the conversion factor connecting two quantities from a graph.
Part 1


Triangle ABC is similar to triangle PQR.
1. Calculate the value of r.

2. Work out the value of x.

3. Angle ACB is 56.25°. Prove that angle PQR is 67.5°.

Part 2

Here is a conversion graph which can be used to change pounds (£) to euros (€).

Use this graph to answer these questions.
1. Complete these statements.

£5   = € 


£10 = € 


£1   = €



2. An equation for E in terms of P is E = kP, where E represents the number of euros and P represents the number of pounds.
What is the value of k?

3. Using the graph or your equation, write down the gradient of the line.

4. Complete this statement.
E is


 proportional to P because 
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Activity 4 (Extend): Keep it in Proportion

Part 1

A car travels 150 miles in the same amount of time that it takes a lorry to travel 125 miles.
The speed of the car is 10 mph more than the speed of the lorry.

What is the speed of the lorry?

Part 2

This diagram shows part of the graph of two related variables, y and x, for values of x between 1 and 10.
1. Use the graph to complete the table of values.

	y
	1
	2
	4
	5
	10

	x
	
	
	
	
	


2. Investigate the relationship between x and y.
Fresh tomatoes (loose) £1.75 per kg


or


A pack of 6 tomatoes (750 g) for £1.20





Onions (loose) 19p each


or


Onions (3 pack) 55p





Chillies (3 pack) 50p





Fresh coriander (large, 80 g) £1.12


or


Fresh coriander (small, 25 g) £0.30





Tomatoes:	625 g = 0.625 kg


Cost of loose tomatoes of 0.625 × 1.75	= £1.09375


= £1.09 or £1.10


1 pack of 6 tomatoes (750 g) costs £1.20


Loose tomatoes are cheaper and the cost is just less than £1.10





Onions:	Sid needs to buy 3 whole onions as it is not possible to buy half an onion.


Cost of loose onions is 3 ( 19p 		= 57p


1 pack of 3 onions costs 55p


		A pack of 3 onions is cheaper and the cost is 55p





Chillies: 	Chillies are only in packs of 3 and so Sid needs to buy 3 of these packs.


3 packs of chillies costs 3 ( 50p = £1.50





Fresh �coriander: 	Sid needs 200 g so


200 ÷ 80 = 2.5, he needs 3 large bags or


200 ÷ 25 = 8, he needs 8 small bags.





Cost of 3 large bags is 3 ( £1.12 = £3.36 or


cost of 8 small bags is 8 ( £0.30 = £2.40.


		8 small bags are cheaper and the cost is £2.40





NB The costs could be worked out in question 3, but any other form of justification must be clearly made to be valid.





Total cost of ingredients is £1.10 + £0.55 + £1.50 + £2.40 = £5.55


So the cost per person with 10 people is � EMBED Equation.DSMT4  ��� = £0.555 = £0.56 (to the nearest penny).





It should take 3 of them � EMBED Equation.DSMT4  ��� of the time. � EMBED Equation.DSMT4  ��� of 6 hours is 2 hours.


(You could discuss here the assumptions made about the ingredients and the process that allows them to assume proportionality.)








� EMBED Equation.DSMT4  ��� or � EMBED Equation.DSMT4  ���, for example.








� EMBED Equation.DSMT4  ���   � EMBED Equation.DSMT4  ���


This means that approximately one fatality out of every 2000 boxers would be likely.





� EMBED Equation.DSMT4  ���   � EMBED Equation.DSMT4  ���


This means that approximately 2 fatalities would be likely.





No, it is not correct to suggest Sport B is more dangerous than sport A based on these figures.


We do not have enough information to be able to make this statement at present.


We have not been told how many people took part in each sport.


If, for example, 6 people took part in sport A and there were 6 fatalities and one million people took part in sport B and there were 70 fatalities, sport A would be far more dangerous (in theory)! This would be because doing sport A seems to result in certain death whereas doing sport B results in a 7 out of 100000 risk of death.





� EMBED Equation.DSMT4  ���          � EMBED Equation.DSMT4  ���


or 


� EMBED Equation.DSMT4  ���          � EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���   or   � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���





Statement�
Reason�
�
Angle PRQ = 56.25°�
Angle PRQ = angle ACB


Corresponding angles in similar triangles are equal�
�
Angle QPR = 56.25°�
Angle PRQ and angle QPR are base angles of an isosceles triangle and are therefore equal�
�
56.25 ( 2 = 112.5


Angle PQR = 180 – 112.5


                   = 67.5°�
Angles in a triangle add up to 180 degrees�
�
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k = 1.2(0)








The gradient of the line is 1.2(0)








constant (1.2)








directly








Let x be the speed of the lorry in miles per hour.


The speed of the car is therefore x + 10.


Using the proportional relationship, � EMBED Equation.DSMT4  ���


� EMBED Equation.DSMT4  ���





Statement�
Action�
�
� EMBED Equation.DSMT4  ����
Cross multiply�
�
150x = 125(x + 10)�
Multiply out�
�
150x = 125x + 1250�
Simplify�
�
150x – 125x = 1250


25x = 1250�
Divide by 25�
�
x = 50�
End�
�
Therefore the speed of the lorry is 50 mph.








xy�
1 × 10 = 10�
2 × 5 = 10�
4 × 2.5 = 10�
5 × 2 = 10�
10 × 1 = 10�
�



The relationship is xy = 10 or y = � EMBED Equation.DSMT4  ���.
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Fresh tomatoes (loose) £1.75 per kg


or


A pack of 6 tomatoes (750 g) for £1.20





Onions (loose) 19p each


or


Onions (3 pack) 55p





Chillies (3 pack) 50p





Fresh coriander (large, 80 g) £1.12


or


Fresh coriander (small, 25 g) £0.30
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